Study objective -To measure the relationship between reported alcohol consumption and prevalent diagnosed and undiagnosed coronary heart disease (CHD) in men and women to see how much could be explained by covariation with diet, lifestyle, and biomedical factors. Design and setting -This was a cross sectional, random population survey covering 22 
tional, random population survey covering 22 districts of Scotland and using general practitioner patient lists as the sampling frame. Odds ratios for prevalent CHD at different levels of alcohol consumption taken from a seven day recall were analysed. These ratios were then adjusted for lifestyle and biomedical factors. Participants -Male and female responders aged 40- consumption, in comparison with abstinence, has an apparent protective effect on the incidence or mortality from coronary heart disease (CHD). Shaper, based on his findings from the British regional heart study,"0 has claimed that the association is indirect and not causal and results from a change in alcohol consumption towards abstinence as disease becomes established. Several investigators, however, have now produced consistent evidence from studies in which lifelong non-drinkers have been distinguished from others, and some claim that the link is indeed causal." 16 Interest is now focused on examining other confounding factors in lifestyle,'7 the biomedical consequences of increased ethyl alcohol consumption, such as increasing HDL cholesterol,2 [18] [19] [20] decreasing platelet aggregation,2' other haemostatic factors,22 or other components of drinks, such as antioxidant micronutrients in red wine.23 24 Unlike many earlier studies, the Scottish heart health study (SHHS) included information on aspects of diet, through a food frequency questionnaire, while recording current alcohol consumption through seven day recall. It 
Results
Of the 10 359 responders (74% of those invited), 619 were excluded as they were considered to be of ambiguous CHD status -they were on cardiovascular medication without a history of CHD. The pattern of alcohol consumption in these 619 was similar to that in those with undiagnosed CHD: 23% of men and 39% of women were non-drinkers, compared with 21% and 39% respectively in the undiagnosed group. A further 39 subjects were excluded from analysis because they failed to answer the seven day alcohol recall questions (two of the 619 excluded because of CHD medication also had missing data on alcohol). The remaining 9701 subjects are classified in Since the consumption patterns of the two 45 (2) 39 (2) 40 (2) 42 (2) 46 (2) 0-003 Active in leisure (%) 22 (1) 26 (1) 23 (1) 24 (1) 20 (1) 0-06 Non-manual occupation (%) 37 (2) 54 (2) 49 (2) 44 (2) 32 (1) t Ex-smokers (%) 18 (1) 22 (1) 20 (1) 21 (1) 19 (1) 47 (1) 49 (2) 48 (2) 49 (2) 47 (2) 0-85 Active in leisure (%) 19 (1) 21 (2) 19 (1) 19 (1) 19 (1) 0-85 Non-manual occupation (%) 36 (1) 52 (2) 52 (2) 52 (2) 54 (2) t Ex-smokers (%) 16 (1) 19 (1) 25 (1) 24 lesterol was most highly positively correlated with alcohol, and age was most highly negatively correlated. Otherwise there were substantial differences between the sexes: many correlations change sign (even if close to zero) when switching sex. The greatest change was for total energy consumption which was highly positively correlated with alcohol consumption for men but showed a very slight negative correlation for women. Note that the variables were ordered by decreasing magnitude of the correlation for men in both tables 2 For women the patterns after adjustment for age alone were very similar to those for men, except that the difference between non-drinkers and drinkers for diagnosed CHD was more pronounced and the "U" shaped pattern for undiagnosed CHD was sharper and more skewed. As was the case for men, adjustment progressively increased the ORs in all drinking groups. Extra adjustment forwomen left the initial patterns essentially the same, except that the OR for the 1-2 units/week category rose above unity. The contribution oflifestyle factors alone to diagnosed CHD was 26% and metabolic factors 46%, whereas for undiagnosed CHD the figures were 45% and 38% respectively. As with men, there were no significant interactions of alcohol and age upon CHD.
Tests of significance were applied to look for linear trends, quadratic or higher order (cubic or above) polynomial effects, and these are reported in tables 4 and 5. For men, after adjustment only for age, there was some evidence of a negative linear trend (p=0 08) in diagnosed CHD with alcohol consumption, and evidence of a quadratic pattern (p = 0 07) for undiagnosed CHD. Further adjustment rendered all polynomial effects non-significant (p > 0.10), except for evidence of linearity after extra adjustment for HDL cholesterol in diagnosed CHD. For women, after adjustment only for age, the ORs for diagnosed CHD had a significant linear (p=0-0007) and quadratic (p = 002) pattern but higher order polynomial effects were also important (p = 0 06). ORs for undiagnosed CHD had a significant linear (p = 0 03) and quadratic (p = 0 05) component only. Adjustment for confounding factors reduced the significance of the linear and quadratic effects for diagnosed CHD. Full adjustment left only the linear trend significant (p = 0 05). All adjustments in addition to age removed all significance for undiagnosed CHD, although adjustment for age and HDL cholesterol only left the quadratic effect just marginally nonsignificant (p = 0 07).
Implicit in the calculation of alcohol consumption in units used in the SHHS and in other studies is the assumption that it is the ethyl alcohol component which is at the centre of the risk and benefit associations. Recent interest in micronutrients2'24 present in red wine has complicated this assumption. A subsidiary analysis of ORs comparing spirits and wine drinkers (red was not distinguished) with beer drinkers showed some interesting tendencies, although the small numbers involved meant that most of the ORs were not significantly different from unity, and we are therefore not reporting these in detail.
Compared with beer drinkers, the age adjusted OR for diagnosed CHD in men was increased in spirits drinkers to 1 24 and unchanged by the further multiple adjustments in these analyses, whereas in wine drinkers the OR was 0-72, multiple full adjustment bringing it up to 0-87. For undiagnosed CHD in men, spirits and wine drinkers had marginally reduced ORs compared with beer drinkers and further adjustment raised them. In women both spirits and wine consumption, compared with beer, were associated with considerably reduced age adjusted ORs (0-52 for spirits, 0 34 for wine) for diagnosed CHD but less so (0-78 and 0-69) for undiagnosed CHD. Multiple full adjustment raised these ORs only partly towards unity. The tendencies for the different alcoholic drinks in the four categories of end points (diagnosed and undiagnosed CHD, men and women) were not entirely consistent but wine seemed to be associated with a lower risk than beer in all four categories, and particularly so in women and those with diagnosed CHD.
Discussion
In this analysis current alcohol consumption has been shown to be related to several other variables which are frequently proposed as causal factors for CHD (and other diseases). Judged in terms of optimum values, non-drinkers and heavy drinkers generally tend to have the least healthy lifestyle, while light and/or moderate drinkers have the most healthy overall lifestyle profile (tables 2 and 3). Of the many risk factors considered here, HDL cholesterol had the strongest correlation with alcohol consumption -mean values increased consistently across the consumption groups. Previous work on the SHHS40 has shown that alcohol is the most important dietary predictor of HDL cholesterol. It is claimed by some workers that HDL cholesterol mediates a large proportion of alcohol associated coronary prevention,20 although others have been more cautious.4' Recently confirmed low levels of coronary heart disease in France42 were not associated with higher levels of HDL cholesterol than are seen in other countries,2' despite the high alcohol consumption of the French, so a single factor approach based on HDL cholesterol has limitations.
In this report alcohol consumption and most of the covariates have been considered in grouped form rather than in their original discrete or continuous forms. This has been done for three reasons. Firstly, there is no reason to suppose a linear or low order polynomial relationship between alcohol and CHD, indeed the findings here agree with previous studies which suggest a non-symmetric, non-linear relationship, and the relationship may even vary in different age and sex groups. Similarly, the use of categories allows for greater flexibility in modelling covariation. Secondly, the grouped format allows missing values to be included as a separate category: although the inclusion of these missing data does give a different interpretation to the underlying model. Thirdly, grouped results in such a large study are rather easier to interpret, for example through displaying risk factor values in relation to alcohol consumption groups. Another question is whether our use of five groups in most cases was appropriate. 
